RNA labeling and immobilization for nano-displacement measurement: probing three-dimensional RNA structure.
RNA molecules play essential roles in many biological processes, including the storage and transfer of information in the cell. These events are mediated via RNA-protein interactions or by catalytic RNA molecules. It is now recognized that unique RNA folds are associated with biological functions. Therefore, to study the intrinsic structural changes and dynamics which regulate the various functions of RNA, it is necessary to probe its three-dimensional structure in solution. In this respect, using single-molecule methodologies may allow study of native RNA molecules independent of their size and in real time. However, this may require the immobilization of RNA on a surface. Here, we report a novel approach to immobilize RNA on a glass. The procedures involve both chemical and enzymatic modifications of long RNA molecules. In addition, we demonstrate the application of an optical tweezers apparatus to measure the length and, hence, the dynamics of immobilized intact ribosomal RNA molecules as a function of different solution conditions.